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[Title of the Invention] 

METHOD OF MANUFACTURING SOLID-STATE IMAGE PICKUP 
ELEMENT 

[Abstract] 

[Object] To provide a method of manufacturing a solid-state 
image pickup element by which a good image is formed 
without generating overlapping or a gap on the filter 
formed adjacent to a color filter. 

[Solution] It is characterized by that a green filter 7a is 
covered on a flattened film 6 to form a green filter 7b, 
and the green filter 7b is covered to form a blue filter 7c, 
and then each one part of the blue filter 7c, green filter 



7b and red filter 7a is removed in sequence by anisotropic 
etching to form a color filter 7 with a desired uniform 
thickness . 

[Advantage] Since the adjacent filters can be formed 
without generating overlapping or a gap and much thinner 
than the film thickness of the color filter by controlling 
anisotropic etching, variation of characteristics such as 
the sensitivity or smear of the solid-state image pickup 
element can be lessened. 

[CLAIMS] 

1. A method of manufacturing a solid-state image 
pickup element having a process of forming a light - 
receiving part on a silicon sustrate, 

a process of forming a flattened film on said 
light -receiving part, 

a process of forming pairs of color filters with a 
plurality of filters on said flattened film, and 

a process of forming a converging lens on said 
color filter, 

wherein the process of forming said color filter 
includes a process of forming said filter in such a manner 
that after any one of said plurality of filters is formed 
on said flattened film it covers the other said filters in 
sequence, and 

a process of removing one part of said filter by 
anisotropic etching to form said color filter to a uniform 
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thickness . 

2. The method of Claim 1, said color filters are 
placed in a plurality of pairs with respect to a red filter, 
green filter and blue filter. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] 

The present invention relates to a method of 
manufacturing a solid-state image pickup element having a 
process of forming a light -receiving part on a silicon 
sustrate, a process of forming a flattened film on the 
light-receiving part, a process of forming color filters 
with pairs of a plurality of filters on the flattened film, 
and a process of forming a converging lens on the color 
filter, and more particularly to a process of forming color 
filters with pairs of a plurality of filters . 
[0002] 
[Prior Art] 

Fig. 2 is a schematic sectional view of the 
conventional solid-state image pickup element. On silicon 
sustrate 1 are formed a plurality of light -receiving parts 

2 composing an image area; on silicon sustrate 1 between 
light-receiving parts 2 are formed transmission electrodes 

3 composed of polysilicon; on light-receiving parts 2 and 
transmission electrodes 3 are opened only light-receiving 
parts 2 and formed a light shielding film 4 composed of 
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aluminum, etc.; on the light shielding film 4 is formed a 
device protecting film 5 composed of polysilicon, etc. so 
as to cover the whole surface of the light shielding film 
4; on the device protecting film 5 is formed a flattened 
film 6 composed of acrylic acrylic copolymer resin, etc.; 
on the flattened film 6 is formed a color filter 7 composed 
of, for example, a red filter 7a, green filter 7b and blue 
filter 7c in the location corresponding to each of the 
light -receiving parts 2; and on the color filter 7 is a 
converging lens 8 in a location corresponding to each of 
the light-receiving parts 2. 

[0003] In the conventional process of forming the color 
filter 7 are used a pattern devoted to forming the red 
filter 7a, a pattern devoted to forming the green filter 7b, 
and a pattern devoted to forming the blue filter 7c 
prepared by stepper. Therefore, there is a fear that the 
red filter 7a, green filter 7b or blue filter 7c might be 
formed out of place. For example, as shown in Fig. 2, the 
green filter 7b is formed covering part of the red filter 
7a that is formed adjacently, or a gap might occur and be 
formed between the green filter 7b and the blue filter 7c. 
If the color filter 7 is formed in such a manner, the light 
that has transmitted through the overlapped part or the gap 
is bent irregularly before entering the light -receiving 
parts 2, which was a factor for causing picture defects. 
[0004] 

[Problem to be solved by the Invention] 
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The object of the present invention is to provide 
a method of manufacturing a solid-state image pickup 
element by which a good form is formed without generating 
overlapping or a gap on the filter formed adjacent to the 
color filter. 
[0005] 

[Means for solving the Problem] 

In order to solve said problem, there is provided 
a method of manufacturing a solid-state image pickup 
element of the present invention having a process of 
forming a light -receiving part on a silicon sustrate, a 
process of forming a flattened film on said light -receiving 
part, a process of forming pairs of color filters with a 
plurality of filters on said flattened film, and a process 
of forming a converging lens on said color filter, wherein 
the process of forming said color filter includes a process 
of forming said filter in such a manner that after any one 
of said plurality of filters is formed on said flattened 
film it covers the other said filters in sequence, and a 
process of removing one part of said filter by anisotropic 
etching to form said color filter to a uniform thickness. 
[0006] 

As effects by the above-mentioned means, it is 
possible to form a good form without generating overlapping 
or a gap on the adjacent filter, and by controlling 
anisotropic etching, it is possible not only to form the 
color filter thinner but also lessen the thickness of the 
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solid-state image pickup element, and consequently, the 
picture defects of the solid-state image pickup element can 
be reduced. 
[0007] 

[Mode for carrying out the Invention] 

Regarding a method of a solid-state image pickup 
element of the present invention, the processes of forming 
a color filter in the sequence of a red filter, green 
filter and blue filter, for example, will be described 
below with reference to the schematic sectional views in 
Figs. 1(a) to (e). And the components in the drawings that 
have the same structures as in the prior art will have the 
same reference numerals attached. 

[0008] First, as shown in Fig. 1(a), form a red filter 7a 
thicker than a desired thickness by a dyeing method or 
color register method. 

[0009] Next, as shown in Fig. 1(b), cover the red filter 7a 
to form a green filter 7b. Since the pattern used in this 
process may as well be formed by covering a red filter 7a 
with a green filter 7b, the part where the blue filter 7c 
is formed in the next process may be the one made by 
masking . 

[0010] Next, as shown in (c) of Fig. 1, cover the green 
filter 7b to form a blue filter 7c. Since the blue filter 
7c may as well cover the red filter 7a and green filter 7b 
to form in this process, the mask is not necessary. 
[0011] Next, as shown in (d) of Fig. 1, each one part of 
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the blue filter 7c , green filter 7b and red filter 7a is 
removed in sequence by anisotropic etching such as dry 
etching to form a color filter 7 that is composed of a red 
filter 7a , green filter 7b and blue filter 7c with a 
desired uniform thickness. And, overlapping or a gap is not 
generated on the red filter 7a, green filter 7b and blue 
filter 7c that are formed adjacently. In addition, since it 
is possible to form the film thickness of the color filter 
7 much thinner by controlling anisotropic etching, it is 
possible to lessen the variation of characteristics such as 
sensitivity and smear of a solid-state image pickup element 
caused by the variation of the diaphragm of the lens 
assembled in the image pickup element. 

[0012] Next, as shown in (e) of Fig. 1, form a converging 
lens 8 on the color filter 7 according to the same process 
as the conventional one to complete a solid-state image 
pickup element. 
[0013] 

[Advantage of the Invention] 

According to the method of manufacturing a solid- 
state image pickup element of the present invention, it is 
possible to form a good form without generating overlapping 
or a gap on the filter formed adjacently to the color 
filter composing the solid-state image pickup element. And, 
since it is possible to form the film thickness of the 
color filter much thinner by controlling anisotropic 
etching, it is possible to provide a solid-state image 
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pickup element that can lessen the variation of 
characteristics such as sensitivity or smear of the solid- 
state image pickup element caused by the variation of the 
diaphragm of the lens assembled in the image pickup element . 

[BRIEF DESCRIPTION OF THE INVENTION] 

Fig. 1 shows an embodiment of the present 
invention and (a) to (e) are schematic sectional views 
illustrating the processes of forming a color filter in the 
sequence of a red filter, green filter and blue filter. 

Fig. 2 is a schematic sectional view showing a 
conventional solid-state image pickup element. 
[Description of reference numerals] 

1: Silicon substrate, 2: Light -receiving part, 3: 
Transmission electrode, 4: Light shielding film, 5: Device 
protecting film, 6: Flattened film, 7: Color filter, 7a: 
Red filter, 7b: Green filter, 7c: Blue filter, 8: 
Converging lens 
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Fig. 1 
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Fig. 2 
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